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Specifications 

1. Title of the Invention: Thin-layer chromatogram quantitative 
5 evaluation device 

2. Claims 

1) An automatic thin-layer chromatogram quantitative evaluation 
device which automatically and quantitatively evaluates a thin-layer 
chromatogram by recording light reflected or emitted by an expanded 
10 thin-layer plate using a densitometer, comprising: 

a light source; 

means of forming light ray images on a thin plate; 

means of accomplishing the relative motion between said light 
rays and said thin plate; 
15 an optical unit to record light reflected or emitted by said thin 

plate; 

means of converting, storing and evaluating analogue signals 
obtained when recording said reflected or emitted light using 
parameters in proportion to the amount of substance, wherein said 
20 optical unit for recording the light reflected or emitted by said thin- 

layer plate comprises a plurality of optical sensors and wherein the 
area on said thin-layer plate recorded by the individual sensors is 
small enough to be able to deem the densitometer distribution within 
said area to be uniform; 
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the automatic thin-layer chromatogram quantitative evaluation 
device further comprising a converter, storage means, a computer and 
a readout unit capable of: 

changing signals obtained by each optical sensor to parameters 
5 in proportion to the amount of substance corresponding to the 

individual area element; 

storing said parameters using data storage means; and 
collecting all parameters which have been converted and stored 
to give a single value corresponding to the amount of substance within 
10 the observed thin-layer spot after all segments of the substance spot 

on the thin-layer plate have been recorded. 

2) The device according to Claim 1, wherein the optical sensors are 
linearly arranged parallel to the light ray images on the thin-layer 
plate. 

15 3) The device according to Claim 2, wherein approximately 5 to 

1,000 individual sensors are linearly arranged. 

4) The device according to Claim 2, wherein 5 to 50 optical 
transmitters are linearly arranged, each of which is connected to a 
photodiode. 

20 5) The device according to Claim 2, wherein linear sequences with 

approximately 50 to 1,000 elements are used as the optical sensors. 

6) The device according to Claim 1, wherein a multi-colored light 
source is used, and the light reflected or emitted by the thin-layer plate 
is directed toward the optical sensors by means of a polychromator. 
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7) The device according to any of Claims 2 to 6, wherein a sensor 
line is arranged so as to move freely in order to receive differing 
wavelengths. 

8) The device according to Claim 6, wherein a two-dimensional 
5 multi-element photo detector is used to simultaneously receive 

differing wavelengths. 

9) The device according to Claim 7 or 8, wherein the device is 
designed as a multiple- wavelength device, which simultaneously 
measures at least one standard wavelength and one measured 

10 wavelength using, for each case, a linear-shaped or linearly-formed 

optical sensor assigned to a specific wavelength of the two- 
dimensional multi-element photo detector. 

10) An automatic quantitative evaluation method for a thin-layer 
chromatograph, wherein the device according to Claim 1 is used, and 

15 light reflected or emitted by an expanded thin-layer plate is recorded 

by a densitometer. 



4 



©Int. CI. 3 
G 01 N 21/17 
31/08 



© B*BDtttt UP) 

© a h * * a * < A > B359-120939 

RN^f mWW* ©ft* flSfP59^Cl984)7fll2B 

14 4 



7458— 2 G 
6514— 2G 



fMHOft 2 



C£ 8 JO 



©tii & 



0S58— 241081 

BB58(1983)12 H22B ®* ■ A 

©19824? 12^ 22 H @B K ■< 7 
(DE)©P 3247355.9 

K -f 7iSSJ#fnfflD - 6ioo^A< 
A->a^-n , 77"/77^f 
A,. srah9- 1250 @n S A 

•/-7 7 7 



K-f 7jU&tfnlSD -6100 $01, 

A -> J. ? "J y '77V? 7 71'T 

;U • isSL h 7 --£250 

y ju? • ^7'/ h • y-tfJi/ff 

7 |- . ;7h . A-/ai/77f 

k -r 7ii##*JHD - 61<»y* 

A, • h 7— 1250 



X §g 9} <o * * 



B «D « 

j*S 7 a -r h ^9 i id S i ft 

2. f? if IB * O « ffl 

1 ) it®. 8* H ^ " t--t" C7C 

-193 



^ K St 03 S IS ■> 

5) ft5~|!|1,0 0 0O«*'0* ; '^ ii1)t,tS6 



-OoWO - Hp 



D4. 4.20 



SEARCH REPO. 




5) Jt^Hr^f i Lt 


50-1,000 


J/Ptt /T\ HB Xfjt 

1® *v 355 ^ 




A AS i£ ft 5ft 

O Tv BT SB 




AX HB ^3T O fS 

M& tin &\ 










6) ^fe}£fl£# ; ffl^*b 


4r 1 -r 








Uj -5 4-i -W- 


i>> 


•t 1 7 " ° 


— ft x 9 }t 3* * ^ 


•ff if fol H* P> 


fx 


•t At efr gab Hv 

0 w bt sfr 


<0 l£ ® ^ 1 SEtO 


K la 0 






7) -fe ^ 7 -f ^ #1 


71 O IK & iC 




^ £> tz K 




X O W pF 


IB 


^ O 3S S ^ 




^--^K IS $ii 






8) ^7x*afc^*i*|S? 


ft ^ *t 2> 


**> 


K - ft 7C # 




43f2F IS *0 


3S 


ffl IS 6 J£S IB 










9) &&;0?ttft«a 


i: L X & St 




n % 4> < t 








& £ * . * 










<fc 5£ o & ^ gfl >) ^ 


x h tt tz m 







& 7 m * fc ft m, 8 m re « <o m m o 

4#iiK/?l^e>iX^^&Wt» — & <D TLC X ,+f y 

h & tx 2> ~z < tp ,0 K ie & <* n * i: 5 K , -f- ft 
^^^ixe>«o^«^o 7>f - * <o m & & & & 

m<0 * K. < * X 5 K ?t<Dm* TLC ^ - 
^«LT|ft^tt t*f)lK5, * O j© # iRJj 5£ 

*6 t » * /x ^ ^ *o Jt ?>* ^ $ <o m n x -+f ? v & 
IrX ft h ts: ^ ) teX(SM<v*n*-i-^x<0<mn*+° 

y iKn\^xftm&mK.mn>x*tii\^t^ e ?m 

&tm&LX^Z> 0 -HStKm<OS:^KfB^X<D 
TLC * # y hcommzfny^ - >\, ft £ *> L X i> 

$tmi& t % z>.(D -v 1 mm am -^n . g*^#>pc5£ 



RH^59-120939 (2) 

10) TfH=IB^O^SmiSSe®0^@^^Vv^ 

c t * <&m t -t % , mm ^ ntz m m * * - v 

K x OS^i/^tt^ffi^iajt^^aigitWlx 
>)&&-fZ£tKXZ>mm? D-rh if y J* <r> 

* % ^ t ft 63 ^ix^r^S^ix - h K X *) 
^ )K:x0le«-r^)C<»:Rx0^^^D7^ ^ 

OSSo^ci ^ J: a* i O & i o ^ i| K fl ^ 16 
-C ^ fel 4* % e 

^^TLC h O^ffitt / 7 ^ f' ~ X. Z tz ft 

<Offiffift<m'Rx*?y FKJt^Lti^t'J^ < 
/x^^S^^/x^O-T* TLC ^ u - h O ^ ± /x 

x z/t&m&mm ±n ^ Kmm& %> % . 

fefts* T ' *' - t tc ft it 7 V' f jg $h 15 fa * & 

^o/ci6W:5^^6ljfF^K:^^-r^^>xlS||^tB 



-194- 



jlj-ru, tlc /iz-hittit'^**^ 5 
S*BafS5^-c^*. L. ri» L <c * s ^> • 

*i -c B » t a 9 . *fc#fe*-r«^B5±*< ; P 
BT 86 T * * • HftTcrcfc^iSet^^K*'®^ 

n tf tlc * * y n>io«E«c«K«awfl-*o 

^E^Ai^K, tixKtt. 100 ne X0 
fiMM^SH^St'J' h X 5 0 0 ♦ o -f 

•s * j * y-%f*-f2>ffi^t«iiS©^^ c, ^ / 
^i>#/uae*S * K W ffl 

o-rg iiioiiiWKfi'i e> ti * k -r * 

-5- «t . tolfttt tic ^-fy h 4S#*D^>ii 

^ * 2C « . iE tt ^ * V <® + * fc **> 10 * S * ^ 
-r h ^ 5 A * SE ffl W f a M K R Mi -T * fc *> 

<o IS fa r * o -c . S!jIEW«5 k ^-i- kj: '' s ^ 

yt-ttfrtt©***"****' ' * 

* x ^^lt&I«^ " - i- ± o W « •* t « 
jfijmrt<08tK St *-*- ct * irt 
4 S K + « < . Ht, 

k Jt«f * '* ? > - ' « T 1 > 

arias n K « s ft *= 5 y * t ■ 

M ^ill^'> ► + © * « « rc ffl a * ~ 



59-120339 (3) 

fc3fl:Tft©*T*56-f%*5. fl * © * * * © 
i; <ESgT $ * X «*Ki«{EI«hfc^« l0 * ? 

^tatTSititsu^- * « x * r » 

K*«t5tt#t« . tfctO 

ft * T . T'-^E«8tltlfAtfc<ti* ii: 

§ % u -c £ X <0 TLC * «* 3» h # S i ? ft fc * 

* -t n p> © - ? ? y _,^#8+u-r«*«ffli:^4 

■j- ft to *> . *%^tt. * w . » « ^ " - h 
KJtOi»t*sKt5fcft©#S. * © ft <0 t» 

JJ fi K it Wl L- it '* 9 ^-^T*'OSW*fc«5E 

& t * * fc *> . -siwisefflaKo^t. »h« k 
«s « l '« ? > - ' * « -r * «i * • * © * 89 

- * * a * < © «® * "5 w e * K * m 3 n • * 0 
-t x + ?# <b ii- * « * ffl * ° * w K * 

cn?>oiaK«'"t. t u tlc ^ u - h % * 



-195- 



4ttJt<0®T$.D, 5 tt 3f? ?g ©i£ 6 * ^ 
V*:®*<D1tfcm<tem)&-vhZ> 0 7 K y * 

W*.tfS5ife3lE»*fc7*l>*''f*--K*l, *r ^ 
t. AOB^i Lt i u tt 4» * 7 

7 Lr 1 i - v ^ f 7 ? * *t 

m-mt± ^ p«9 fL^i 1 2 # #j <s * r 
? * s - ( & & it & ) r z> o . *lti 5H 

« * S 1 S^'SftTlifBTiS. 1 6 n y 
^ J' T %> *) . 1 7 *X a *) y. Y X *> *) > 1 8 ttJR 
St^^^-riO, 19tt*»''?7<f— 

2> s £ *> o K ^ T % * K * 4? 7 M?) * *f 

"f * S S3 5 *x *: tlc ^ u - h (1) fi O ag #: (4) 
Tfls^^n, ^rUT. }t <D jgg (4) <!: tlc :/ - h 

(D h <o r*i <o m n m m x o t > tlc -? » - ^ (u 
<o & m <o & < t i>~-m<Dmm&wtffi<Di§m'c¥ 

o-t^>>-hR^^^^^fct k £ <o ti 4> < <fc 

m a. ft m yt m n, * l ) =* ^ ** 4 ± - y t t c wt v «; 

3^*tlft^^-7*h^'f*-K, ft * JjfJ Ig 

LT/fli~*S§^tt, itts-so, *? * 

£ T 3> * . fltjOtt^Hr^*. t*)*_ lrim*>tc 9 WOO 

# *fl (9) % m*_wy* h >f * - Kitttirj 

^^^^ft^Lm^gr^-f / - J * ( CCD 

<o ® m * 7£ -r * m & &\ * m ^ z> v & at t l ^ „ 

3? ft U 0 1 5-a8«n<7) i ^ ^ 3 * -f Z> '< £ 

?tOi(4)^S^ wt 3 - 4 m & £_ Z> § T tft ft 
-3: i& ^ 6 R^O^l^ ^7 o h 7 7 y j — (D m 



»H^59-120939 (4) 

+ 7^ft<;ifcJE2**i:5rcgii&:r* 0 t o *a 

^^^^^Tri-^^fSjo^-fixTi J: <» * n k: 
X'=>T9a-7h?'5y>(-<Dmffix.-t?yh ( 

T£*#*ft*K*fofc»*.-i?7 h # x m r 

IT tt "5 tt *> . tO^^^I&^fTftfc^fc/c^O 

* T * ft U> 0 

^t^i 8 i£ /B ft i£ ft » dff t/cttSE 

* & ? * % ft ? ^ t-fey^jvy* 

tc t± * 7 * 7- 1/ y >-yft<*f-C£>OTJ:^ 0 

W IB ^ oy^-^io'Xa' TLC y \s - 

h (1) Ji It ft O «g (4) t L T # fe it <0 f* ^ 6 7t i6 

e>Ktft9j^;5£-r4>ft^o 
tlc Ki)^e>fijH4fctt56a3n53t 

k <o mi4) <o k n \^ ^ ?s t£ m * ± l,t & n-r z> 

m<o * ^ * k x *)mmztizm&wx(D*y-s 
^^ao5-a?ini<t ft x *) k mn-r <o & 

tlc y 1/ - h fi) k X O&toitctt&lh-Ztitz 

ft <r> fa in n m « » 1 @ j: a' m 5 @ k m 5 n 

X *> K . TLC ^ u - > (1) ^ t ^tfe^^^^loT 
*0»(4)TR8«t4 t t iTS 5. 7 T -f *■? Jfc 

^ - v- ^ sr y 7 4 '* ( 1 1 ) (d t SiHUtt^to 
tr^o ftfci£tb(5,'\i)tt.*:ri.4?tLm*(Oy*b 

^5 ^ i & -C g , 4te-tii^»*U^ 0 ft .6 * 



-196- 



it £' « : % m ** n (9) £ & * ^ to T ffi * O a* $? 

S i 0-^ 3 hi J: 5 » tlc 7 u 

-MDIilfejtTfJtHHitH, t ft 

fcffifa*f§*££3di-r§* 0 #9; py-^, 

fRJ fcf » / 'J 7 K ^ y ; o > - ^ ( Hi □ ^ 'J ^ 
h * Bfc ^ ?t 4> O ) tfctt*o 7^*^^ 

t**feA/A:ft4>fl»C*9L-C£iK, Lfc^OTjfc 
^-fe^-^o^K^LT 4>Sit>'xtt@i£giP£a:& 
Six*. tOI ^«ftt«4B»C*«nt*s 
9* ; tOJg^ > WJJfctt ft tt V 7 o > - *(14) 

<b<*^*££w:£ 9Pt&-*-*££/M-r£ * * 

B>-^tffll^5!fiHI#ft^OT, ft ffl 2) *< 



fljA^^ft. « X. /g o 7k £8 ? ^.^ 4 fc II 

^ m t> <o m — ?tm > w^tfso-ioo 1 ?^!-* 

A: :£ # ft £ 0 <b-§r£i£^:£#fcTTLC:/u- 
Mi) K x 9fi«ifctt58lB3n6*#efl«n 
6 1 ^KEKtiti^TS 4. * ft K £ o T 

g«$tfcii^^* b"« <t * j: o a & k ft m 
fcoai«ft*ft5*£*:#-c* % . 



£ ft Si (15) o ft t£ g> 


i ft k: 






#£«*£ft»(T3)ICft*. 


T » ^ 


< O /$» <D 




£ 9 'ft SftSSrSftaffrtK 


56 ft L 




ft ft 




£ <k * 


t $ 6, 


c <o 


X 5 ft 4g ^ K IS 6 


© K ^ 




5 /x 


-&7c#9ft£ft2£@C20) 




* £ <t 3»< 


tr £ 



TLC 7 » - Ml) J: K # « 3 ft fc ft O »(4) #1 * o 

^9 7 1 - 16 -7- ( 1 9 ) ft x 94ktt«*#c*>fcOT 

# m * ft 6 o 

tOJ: 9K-tfttf, ^<"s>tf>oa*ft4fctt£: 

tiiitS, & ft * * ^ ? !• ^«^8eStiO 
k itm * Z >&& &tt (<t4, fff tfi tf? J: o a 
it ft *7 ft to ft * « jd» o r /x < » £ O £ & IC £ 9 , 
*o-rh^?:7-f-rc£ >>^5£^rc#*|S£ft/c 
^ £r , £ft<b1fc^<o&i|X;*^? F 6 
fin i * ibKfe^fl«i#c»«6'^sHr*B«:^»<ttT5ft 

4 * - K -r h » y * * £ 11 ft £ 

oayiL^fltfflwidi^Ttt, n n , ^ o # 9 

US J: 0fc^ri»>x6««farc»fl5Sft*ft!£ 
ft #f . dt 8» A tt t 3: < * <& 9 <h /x * o 3: * -° 

* H>H**r8e«**-*ftto9*c* lll^iifcsy 



£ O T 














n @ ?x < m n -t z 


t £ 3ds 






o 


< A ^ K *s 




X 


, ^ ^ /x ^ - ? y 


^ ^ 1 




T 


^ ^ y 






±k m Z C £ & X 


$ 6 O 


r , 






f? imi ^ 


Si 


ft 


it t z <o k ^ m. 


/x I5f * 










**> x m 




K 


f 'J ffl T % * . 


£ ft 














5^ 


w: m b -f . 4r ft 


ffi 5g ft 


<b » 




r 




% o h 








*r Jtt ^ 


-f £ 


t 




X 


o x it 








r £ . 


* 


i~ 


•r 


ft 








Km ^ -t * 




^ i 


^* 




K 




•y 




x & & ffF fiE 5 ft ^ 


X 0 K 


. -+* 


U 




a 


y - ^ 


K 


A 


5 tt K 7 ^ & ? X 


S O* Bfe 


3ft* ft 






t 


« 


fiB 




m k n ± <* ft 6 o 






ft 


t 




o . * 


fc 




3£ « * £ IK*ScS 


O M j§ 


ft K 




46 




Ptfl <o 


tf» 






ffl ^ ^ 


^ ^ 


*c 


Wt 


« 




jA 


X 


3? U ^ * 'J ^ ^ {§ h 


ft 6 « 






h 










-< X <D m «8 *s » » 


^1 K 


^® 






L /: ^ 




y 


- ^ ± *c |ft to ft . 


Ht 


(ft «R 






« S * 






S <!: L t i /c K 


^ 








aft 


« ss 


m 




^ <h L t BP lif ^ 


46 i £ 


i 5d» 


T 


ft 


6 


z>> e> t 


*> 




o * % W O 3£ B W 



-197- 



mJ5<om&&3 # « K TLC -/ is - y ±<om c& 
KmmL*L,X&&fK®bn*t£ 

TLC 7" U - Y ± <D ^> - 7~ 4 * m Pt <0 WiW. , & 

j8^/xix>$g^fctt % K/^ 

t 2 O $D ^ fl£ ( ^ixe>*lSf|5£^^^^^ @ 

* c t & x $ 6 o 





2 


r ? 


9 


x V 12 * ( 




o SU ^ «r 






b 




x 






* it 








i ) 


O 12 ^ij 






ft 


ft 








o 






K 4il O ^ 


mm 




t 


tt *| J» lfc K 






a m 


ft W 


T >X <^X 






t 


tc 






h O X 'J- 


K 


X 


z y 


^ ^> 


/w / -/ -f 


X 


it 




& 






< /x 




*> 


0 
















£1 ^ 


t 


tt % * 


(1 * 


yt <o 


«9(4) 


K fB ^>X 


m 


* 


<o 


m 


56 A 


?c 


# ft? -t * 




t 


K X 


O T 






Tj 


ft 






T 




"fan 


* s 


^ ^ 


% £ K » 


m 


X 




c 


<t fdt 


i> 






t 


ft 


6 o 




& t n R 


X 


o 


X 




TLC 


-f 


ix ~ 


h (D 




it 


<o m 


(4) X 


^ o -r h 






7 




- <n 


Tj 


ffi) * 


m & 




V5 




*z 3ft 


^ "J /ig 






m 












h 




& m 




t ^ ^ 




« 


t* 










? a 


•7 




'S 7 




- *o X 






? 




-7 Y 


if 




4 - 


K 


-z> 








CO 












K J: 


0 => 






st. — 




J: 0 ft? f£ 


t 






£ 




t 




b T 


*> 


^> 






U T . m 


m 




L 


X 


^ £ 


it- 


ft: io 




X 


tt 


^ /x 




K m 5. VL 


m 


>a 


L 


fc 


>? a 


-7 


h ^ 








O S 




y h * 


& 


ft 






*> C 


£ 




& ?> 


o 


i 




< o 


<0 V a 


"7 





»B3^ 59-120939 (6) 



s 


& t L T 


^6, ^ 


«b n r 


^-cj ^ ft <7) ^ / 




^ ®1 35 iit 


^ O 3C & 


** x a' * 


«o le ts . m % *s x 




^ «S tt S 




* # a is 






& R J: o 


T fr ti *> 


C £ X 


£ * „ 3 X i - 






fig/x m ^ 


, =r x k° 


a - ^ id X y 7 




^ r * 










( ~ & 7C 




r ± ° 


^ - r ^^^a!^ 






^ 9 r 










g k: x o 


x * 


5f h (2) O & @ , 




$ 2 * J: 


a ^ ^ 








# U *■> T 






x o T 3fc <o $S {4) 


VC 


*t fa 


a O %l ® 


* y Y 


(?) o ffi © * A ¥ 


X 






3 / t° j- 


- ^ fb ^ ^ JW w 


^ 


B x o 


Is* ^ "£> 


m a <fc -f 
















o SO ^ ^ 


■m>-*mn * * y y 


(2) 


<o M & 




X 2> <0 


x % m m ft * if -t 




TLC -f \s 


-USX 


if & m r. 


foTtftK mm -$ ti 








Pol H /x 


< ft ffi X $ ^> o * 




w m s k 


x w: % 




IE & £ ® ^ # 



tlc /i/ - ^«»taait, li'U^iT 
ti«TS ?>^<o»r^-r ; &^ , J^xrPf5fi^^%$l 

4. ®tfio^#^x8ii^ 

^1 S W: it <0 m <0 & # fe ft K X 0 tlo ix 

%/J5 Ltcit*7tfci£1**ftl'X%:it&K&hti 

Z> $1 fl ^ 7F ~? . 

m2mttmm<omm*'*L. « w e> r « * 
tt r se ifej ^ ^ * « 

m 3 121 ft TLC ^ u - h ORRWAJ X (A'Sli i 

t fiJi fen 



-198- 



BBB359-120939(7) 

m 5 m wt tlc u - h*£feft-cflKa*-^*o 

& 6 ®tt£fe:)t*:^ffl-cS * #J O t£ It -T e 

1 TLC -f U - h , 2 ® * «K ? H » 3 - 

* V 7 o / ~ * . 5 »• }fc 51 # » 7 7 * Y * 

i * - v , 1 3 .« ' s * m . 1 4 - .-k y * o > - 



» 3/ ^ - -< \sy p^r a* - 7 y ./ V 

ft i a ft & * 




-199- 



8S 8359-120939(8) 




k 2 



-200- 



